u6               THE THEORY OF RELATIVITY
to construct a truly relativistic theory at all, we can have but one Principle of Relativity, that is to say, one at a time. (It may well happen that the next, or even the present, generation will- have to give up the 'new' principle for a yet broader one.) Now, Hertz's and Heavisicle's attempts to extend the classical principle of relativity to the domain of electromagnetism proved a complete failure. And since, for the time being, tertium non datnr, the 'new' principle, involving the Lorentz transformation, has become the principle of relativity of modern physics. In this connexion it must not be forgotten that electromagnetic and especially optical phenomena have been known all these years with a much higher degree of accuracy than the various instances of motion of material bodies. No wonder, therefore, that the physicist has so easily decided to mould his mechanics and thermodynamics according to a principle which sprang out from optical and, generally, electromagnetic ground. This is not to say, of course, that mechanical and all other phenomena must be ' ultimately' electromagnetic, i.e. that everything must be explained by, or reduced to, electromagnetism. The theory of relativity is not concerned at all with such reduction of one class of phenomena to another. It does not force upon us an electromagnetic view of the world any more than a mechanical view. Quite the contrary; it opens before us a wide field of possibilities of asserting that even the mass of a free electron, say a /3-particle, must not be entirely electromagnetic.
Like the Newtonian transformations, the Lorentz transformations, generally with the inclusion of pure space-rotations,* constitute a group, that is to say, two of such transformations applied successively one after the other are equivalent to a single transformation, which is again a Lorentz transformation. In the case of the Newtonian transformation, if vx be the velocity of S' relative to S, and v2 the velocity of S" relative to S', the vectorial parameter v of the resultant transformation is simply the sum of the parameters of the component transformations, i.e. v=v1 + v2. The parameter of the resultant Lorentz group is a more complicated function of the parameters of the component transformations, thus leading to a more complicated rule of physical addition of velocities, which will be given in the next two chapters. Only when the absolute values of v-,, v2 are small compared with the critical velocity, does the familiar rule of composition of velocities reappear. Classical kine-*This reservation will become clear in Chapter VI.